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ABSTRACT
This study investigated the impact of hedge horizon upon hedging 
effectiveness in Indian equity futures market by comparing hedging 
performance of near, next and far month futures contracts of the NIFTY50 
index and its 17 composite stocks. Hedging effectiveness was measured 
using two approaches, namely, Variance Reduction approach and Risk-
Return approach. The study found that near month futures contracts are 
most effective when hedge effectiveness is measured using the variance 
reduction approach, whereas, far month futures contracts are found to 
be most effective using the risk-return approach. These results imply 
that for highly risk-averse investors (concerned with only minimization 
of risk), near month futures contracts enable effective hedging, whereas 
for less risk-averse investors (concerned with risk as well as return), far 
month futures contracts offer superior hedge effectiveness. The study also 
found that coefficient of correlation between spot and futures returns is a 
significant factor affecting variance reduction of returns and bears a direct 
relationship with it.
Keywords: Hedge horizon, Hedging effectiveness, Futures market, Equity 
market, Optimal hedge ratio, Heteroskedasticity.
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INTRODUCTION
Since the last decade, financial derivatives contracts have gained huge 
popularity, given uncertainty infinancial markets, economic conditions as 
well as high price volatility in equities, commodities and other financial 
assets. The number of equity futures contracts traded has recorded a growth 
of 170.4% in 2017 from 2005. According to Silber (1985), one of the prime 
functions of the futures market is to hedge the price risk of underlying assets 
from uncertain price variations. A hedging strategy involves simultaneous 
investments in both cash as well as futures market, however in the opposite 
direction, such that gain (loss) in one market can be offset by loss (gain) 
from another. Strong co-movement between spot and futures in the long-
run (Gupta and Singh (2007)) as well as participation of arbitrageurs 
to correct the disequilibrium in the short-run establishes the basis for a 
successful hedging strategy.
A huge body of literature has examined hedging performance of 
futures contracts, and debates upon suggesting a superior methodology for 
estimating optimal hedge ratio. Most of the studies (see, Park and Switzer 
(1995), Poomimars et al. (2003), Yang and Allen (2004), In and Kim 
(2006), Sultan and Hasan (2008), Pok et al. (2009), Wang and Hsu (2010), 
, Pradhan (2011), Tejada and Goodwin (2014), Zhang and Choudhry (2015) 
and Basher and Sadorsky (2016)) favour time-varying hedging models for 
estimating optimal hedge ratio, however, in contrast, numerous studies (See, 
Holmes (1996), Lien et al. (2002), Moosa (2003), Lien (2005), Bhargava 
and Malhotra (2007), Maharaj et al. (2008), Rao and Thakur (2008), Lee 
and Chien (2010), Wen et al. (2011), Alexander et al. (2013), Wang et al. 
(2015) and Benada (2018)) support constant hedging models for estimating 
optimal hedge ratios.
Besides this, numerous studies Figlewski (1984), Kamara and Siegel 
(1987), Moosa (2003), Ripple and Moosa (2007), Chang et al. (2013), 
Kumar and Pandey (2013) and Gupta et. al (2017)) observe that hedging 
effectiveness changes with the changing time-to-maturity of futures 
contracts. Ripple and Moosa (2007), Chang et al. (2013) and Kumar and 
Pandey (2013) found that hedging effectiveness is relatively higher when 
near month futures contracts (i.e. futures contracts with one month expiry 
period) are used as a hedging instrument as compared to futures contracts 
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with a more distant expiry date. However, on the contrary, Kamara and 
Siegel (1987) and Yaganti and Kamaiah (2012) found superior hedging 
effectiveness using futures contracts with a distant maturity period (expiry 
period of more than one month). Kamara and Siegal (1987) investigated 
hedging effectiveness for soft wheat and hard wheatovera two-week hedge 
period and four-week hedge period and observed relatively higher variance 
reduction during a four-week hedge horizon as compared to a shorter hedge 
horizon for both types of wheat, whereas Yaganti and Kamaiah (2012) 
investigated hedging effectiveness of nine commodity futures traded in India 
and observed that for seven commodity futures, variance reduction was 
higher using a distant futures contracts (having expiry period of more than 
one month) as compared to a futures contracts expiring within one month.
Further, Milonas (1986) explains that as the futures contract reaches 
expiry, the futures market tends to respond more strongly to arrival of new 
information in themarket, which is followed by cash market, thereby leading 
to increased co-movement between spot-futures prices, hence, increased 
hedging effectiveness. Moreover, futures contracts near expiration observes 
a higher liquidity than futures with longer maturities, therefore higher 
hedging effectiveness is observed because poor liquidity in the market 
leads to poor hedging effectiveness and vice-versa as observed by Park and 
Switzer (1995) and Kumar and Pandey (2013).
Besides this, a strand of literature Hou and Li (2013) and Bonga and 
Umoetok (2016) has found contradicting evidence regarding superiority of 
constant and time-varying hedge ratio models over long and short hedge 
horizons. For instance, Hou and Li (2013) found that the constant hedging 
model generates higher hedging effectiveness over a short hedge horizon, 
whereas over a long hedge horizon, time-varying model (BGARCH) 
outperforms. On the contrary, Bonga and Umoetok (2016) found that a short 
hedge horizon favors aOLS hedge ratio (i.e. constant hedge ratio) whereas 
a long hedge horizon favours MGARCH (i.e. time-varying hedge ratio).
Furthermore, Chen et al. (2014) found that superiority of different 
constant and time-varying hedge ratio models over different hedge horizons 
is also affected by the measure used for estimating hedging effectiveness. 
Using the variance reduction approach, hedging effectiveness is found to 
be superior with the OLS hedge ratio over a short hedge horizon and with a 
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TARCH hedge ratio over a long hedge horizon, whereas using a risk-return 
approach, the BGARCH hedge ratio performs superior over a short hedge 
horizon and a OLS hedge ratio performs superior over a long hedge horizon.
Apart from discussion on literature on hedging effectiveness, 
the Indian equity futures market is one of the leading derivatives 
markets in the world and ranks among the top ten derivatives markets 
of the world since year 2011 (See Appendix A). Numerous studies 
 have examined the hedging effectiveness of futures contracts in both equity 
as well as commodity markets however, to the best of our knowledge, most 
of the studies examining hedging effectiveness in India have restricted their 
scope to examine hedging effectiveness of near month futures contracts only, 
whereas the Indian equity futures market offers futures contracts with three 
different expiry periods i.e. one month expiry (near month futures contracts), 
two month expiry (next month futures contracts) and three month expiry 
(far month futures contracts) which began to trade from June 12, 2000 
for indices and from July, 2001 for individual stocks. To the best of our 
knowledge, Yaganti and Kamaiah (2012), Kumar and Pandey (2013) and 
Gupta et al. (2017) attempted to address this issue in the commodity futures 
market, however, none of the studies have examined hedging performance 
of the next and far month futures contracts in equity futures market in India, 
despite their respectable trading volume. 
Secondly, most of the studies measure hedging effectiveness on the 
basis of minimization of returns only, whereas few studies suggest better 
measures of hedging effectiveness that comprises of both risk as well as 
return on hedged portfolio. To the best of the researchers knowledge, in 
India, only Ghosh et al. (2013) and Kaur and Gupta (2018b) addressed 
this issue in the futures market. Hence, in order to plug the literature gap, 
this study aimed to investigate hedging effectiveness of the equity futures 
contracts over the long-term and short-term hedge horizon by examining 
hedging effectiveness of futures contracts with all three expiry periods 
offered in Indian equity futures market i.e. near month futures, next month 
futures and far month futures contracts using two different approaches to 
estimate hedging effectiveness.
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DATABASE AND RESEARCH METHODOLOGY
The sample size of the study comprised of spot and futures contracts of the 
NIFTY50 index as well as 17 individual stocks comprising a part of the 
NIFTY50 index which have been selected on the basis of their consistent 
trading history and sufficient liquidity. The sample period comprises of 
the period from the inception of the futures contracts on the NIFTY50 
index (i.e. June 12, 2000) and its 17 composite stocks (See Appendix B) 
till March 31, 2017.
Research Methods for Estimating Optimal Hedge Ratios
The study employed eightstatistical methods (proposed by the 
literature) for estimating optimal hedge ratio namely, Naive hedge ratio, 
Ordinary Least Square (OLS), Autoregressive Moving Average Ordinary 
Least Square (ARMA-OLS), Vector Autoregressive (VAR), Vector Error 
Correction Model (VECM), Generalized Autoregressive Conditional 
Heteroskedasticity (GARCH), Exponential Generalized Autoregressive 
Conditional Heteroskedasticity (EGARCH) and Threshold Autoregressive 
Conditional Heteroscedasticity (TARCH), which are discussed below:
Model 1: Naive Hedge Ratio
The traditional theory of hedging assumes that futures and cash 
prices exhibit perfect correlation and hence, difference between cash and 
futures prices (known as ‘basis’) remain constant during the hedge duration 
implying absence of basis risk. Therefore, in order to hedge efficiently, equal 
investment is required in both spot and futures market. Hence, optimal hedge 
ratio suggested by this model is one. This is perhaps the simplest of all the 
models as it is free of any estimation procedure. 
Model 2: Ordinary Least Squares (OLS) 
As per the assumptions of the cost-of-carry model, futures prices is 
an unbiased predictor of cash market prices, therefore, Ederington (1979) 
suggested that the optimal hedge ratio can be estimated by regressing cash 
market returns upon futures returns. Equation (1) represents the simple 
regression procedure suggested by Ederington (1979) in which the slope 
coefficient of regression equation (β) represents the minimum variance 
hedge ratio, which is the ratio of covariance of spot and futures returns and 
variance of futures returns.
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Rs,t = α0 + β1Rf,t + µt  ...................................................(1)
In the above equation (1), Rs and Rf represents the returns from the 
spot market and futures market respectively, βis the optimal hedge ratio, 
α is the intercept term and µ is the error term of the regression equation.
Model 3: Autoregressive Moving AverageOrdinary Least 
Squares (ARMA-OLS)
A common feature of the financial time-series is that these are 
significantly autocorrelated i.e. the present return depends upon its past 
values, and therefore, significantly predictable, implying that spot and 
futures returns are not random. Hence, if the spot and futures return exhibit 
serial correlation, then OHR estimated in equation (1) may be biased on 
account of ignorance of autocorrelation in spot market returns. Therefore, 
equation (1) has been improved by incorporating the autoregressive terms 
(Σ
p
i=1
αiRs,t-i) of cash market returns and the resultant equation (2) is presented 
below:
R
s,t-i
 = α0 + (Σ
p
i=1
αiRs,t-i) + β1Rf,t + µt  ..................................(2)
In the given equation (2), Rs,t-i  represents the autoregressive terms of 
cash returns, whose order is determined by SIC criteria. Lower the value of 
SIC, better is the model fit. Rf is the futures market return, α is the intercept 
term and µ is the error term of the regression equation.
Model 4: Vector Autoregressive (VAR) Model
The literature observes that both spot and futures market exhibit lead-
lag relationship in the short-run i.e. information gets discounted in futures 
(cash) market first which is followed by the cash (futures) market. In the 
Indian equity futures market, significant lead-lag relationship is evident 
in terms of bidirectional feedback relationship between the spot and the 
futures market (see Mukherjee and Mishra (2006) and Bose (2007)) i.e. 
futures market leads the cash market, which is also true the other way 
round. Hence, considering the short-run dynamics, VAR simultaneously 
regresses the lagged returns of both the variables as presented in equation 
(3 and 4) below:
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R
s,t-i
 = Σ
M
i=1
αiRs,t-i + Σ
N
i=1
 βjRf,t-j + µst  ..................................(3)
Rf, t = Σ
O
k=1
αkRs,t-k + Σ
P
l=1
 β1Rs,t-1 + µft  ..................................(4)
The optimal hedge ratio on the basis of the VAR will be measured as 
the ratio of covariance of errors from equations (3) and (4) and variance of 
errors from equation (4) i.e. σs,f /σ
2
f, where σs,f =cov(µft,µst) and σ
2
f = var(µft).
Model 5: Vector Error Correction Model (VECM)
It is a welldocumented fact that both the spot and futures market observe 
long-run equilibrium relationship in the presence of cost of carry regime 
and efficient arbitrage mechanism. The VAR model, takes into account 
the short-run lead-lag relationship but ignores the long-run equilibrium 
relationship between both the markets. According to the co-integration 
theory (proposed by Engle and Granger (1987)), if two time-series are 
non-stationary but the difference between them (i.e. basis) is stationary, 
then the series is stationary which can be factored by incorporatingthe 
error correction term (which represents long-run relationship). Therefore, 
the error correction term must be considered along with lagged returns in 
order to get statistically robust optimal hedge ratio. Hence, the VAR model 
(equation (3 and 4)) was transformed to the VECM by incorporating the 
error correction term as depicted below in equation (5) and (6):
Rf, t = α0f + Σ
p
i=1
αif (Ft-i –St-i) + Σ
q
j=1
 βf Rf,t-j + Σ
m
k=1
βf Rs,t–k + µft    .............(5)
Rf, t = α0s + Σ
p
i=1
αis (Ft-i –St-i) + Σ
n
l=1
 βs Rs,t-1 + Σ
o
h=1
βs Rf,t–h + µft   .............(6)
The optimal hedge ratio from VECM will be estimated in a similar 
way as in the VAR model above i.e. σs,f /σ2f, where σs,f = cov(µft, µst) and 
σ2f = var (µft).
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Model 6: Generalized Autoregressive Conditional 
Heteroscedasticity (GARCH)
The estimation procedures discussed above (Equation (1) through 
Equation (6)) assumes that the variance of error term remains constant 
over time. However, it is unlikely in the context of the financial time-
series that the variance of errors will be constant over time (Brooks, 2008, 
p. 386) because arrival of new information in the market changes the 
variance-covariance structure between spot and futures prices. Moreover, 
another common feature of financial time-series is ‘volatility clustering’ 
or ‘volatility pooling’, which implies that the level of volatility in the 
current period tends to be positively correlated with its level during the 
immediately preceding periods. Therefore, in order to address the issue of 
heteroskedasticity in error terms, Engle (1982) proposed the ARCH model 
which was further generalized by Bollerslev (1986) in which conditional 
variance was regressed upon its own past values in addition to past values 
of squared error term. The GARCH (p,q) specification is presented below:
ht = ω + Σ
p
i=1
αiε
2
t-i + Σ
P
j=1
 βj ht-j + ʋt  ..................................(7)
The above equation represents the variance equation of GARCH 
model where ht represents conditional volatility, ω represents constant term, 
αiε2
t-i
 is the ARCH term expressing news about volatility from previous 
period (measured as lag of squared residual from mean equation) and βjh2
t-j
 
represents GARCH term, which is the forecasted volatility from previous 
period, measured as lag of past values of conditional volatility. If the value 
of αi + βj is greater than unity, it implies that shock fades away in a short span 
of time, whereas αi+βj greater than or equal to unity implies that volatility 
persist for a longer period of time. 
Model 7: Exponential Generalized Autoregressive Conditional 
Heteroscedasticity (EGARCH)
The EGARCH model, proposed by Nelson (1991), estimates the 
logarithmic conditional volatility which implies that the leverage effect is 
exponential and is expressed as follows:
)8.(....................)log(log
1
1
1
12
1
2
−
−
−
−
− +





++=
t
t
t
t
t σ
ε
α
σ
ε
γσβϖστ   ........... .............. (8)
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In the above equation, σ2t represents the conditional variance, ϖ, α, 
β and γ represents the constant parameters. If γ is negative and different 
from zero, then, it implies that negative shocks generate higher volatility 
than positive shocks
Model 8: Threshold Autoregressive Conditional 
Heteroscedasticity (TARCH)
Numerous studies (like, Karpoff (1987) and Veronesi (1999), etc.) 
found that the reaction of investors vary with the type of information 
received in the market which generate different levels of volatility. For 
instance, Veronesi (1999) finds that investors tend to overreact to bad 
news in good times and under-react to good news in bad times. Hence, it 
becomes important to segregate the impact of good and bad news to estimate 
the optimal hedge ratio which is statistically more robust. Therefore, the 
GARCH (p, q) model was modified to TARCH (p, q) by incorporating the 
dummy variable in variance equation (7) and the resultant equation (9) is 
as follows:
ht = ω + Σ
p
i=1
αiε
2
t-i + Σ
P
i=1
 αk ε2t-1 ξt-i + Σ
p
j=1
βjht-i + ʋt    ...........................(9)
In the above equation, ε2t-1 ξt-i represents the dummy variable having 
value one if the news is negative and zero for non-negative news.
Approaches for Estimating Hedging Effectiveness
After estimating the optimal hedge ratio(s) through the above 
mentioned statistical procedures, its effectiveness tested by using two 
different approaches which are based upon different objectives of investors 
to hedge: Variance Reduction approach (Ederington (1979)) and Risk-Return 
approach (Howard and D’Antonio (1984)) as discussed below. The hedge 
ratio that gives the highest hedging effectiveness in each of the two methods 
would be proposed as efficient hedge ratio.
Approach 1: Variance Reduction Framework
The method suggested by Ederington (1979) measures hedging 
effectiveness as a proportionate decline in portfolio variance and optimal 
hedge ratio that declines the portfolio variance to the maximum extent is 
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considered as an efficient hedge ratio. Ederington’s hedging effectiveness 
is calculated as follows: 
Hedging effectiveness =
Var (U) – Var (H)
Var (U)   ....................... (10)
In the above equation,
Var (U) = σs
2
Var (H) = σs2 + h*2σf2 – 2h*
σs,f
Approach 2: Risk-Return Framework
Ederington’s measure of hedging effectiveness suffers from a limitation 
that it ignores the return component on hedged portfolio. Therefore, in 
order to address the above issue, Howard and D’Antonio (1984), suggested 
a measure of hedging effectiveness (λ) which incorporated the return 
component and computed hedging effectiveness by comparing the risk-
adjusted excess return from hedged portfolio with the risk-adjusted excess 
return from unhedged portfolio. In other words, effectiveness of hedge is 
measured as ratio of slope of risk-return relative from hedged portfolio and 
risk-return relative from unhedged portfolio as presented in the following 
equation:
Hedging Effectiveness 
)1.......(........................................
s
s ir
σ
θ
−     ........................... (10) 
Where, 
p
p iR
σ
θ
−
=
pR = expected return from hedged portfolio
pσ = standard deviation of returns from hedged portfolio
i = risk-free rate of return
sr = expected return from unhedged portfolio
sσ = standard deviation of returns from unhedged portfolio
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RESULTS AND DISCUSSION
The results of descriptive statistics1 of daily mean returns of the cash and 
futures markets for all 18 futures contracts indicated that average daily 
returns are approximately zero which implies that returns are equally 
distributed among both buyers and sellers. The standard deviation of the 
returns in the futures market (near, next and far month contracts) was 
found to be relatively larger than spot market returns for most of the stocks 
(71.4% near month futures, 93.7% next month futures and 88.9% far 
month futures contracts).Further, skewness and kurtosis were found to be 
statistically significant at 1% significance level for all the sixty three futures 
contracts under examination, which strongly suggests the rejection of the 
null hypothesis that returns in both the markets are normally distributed. In 
order to statistically test the null hypothesis, the Jarque-Bera test was applied 
which also confirms the rejection of the null hypothesis, thus, implying 
asymmetry in both the cash and future market returns. In a nutshell, summary 
statistics of the cash and futures market returns reveal that returns from the 
cash market and futures market are not normally distributed which implies 
that returns are asymmetric in nature.
Further, since estimation of the optimal hedge ratio using different 
econometrical procedures involves the statistical process of regressing cash 
returns upon futures return, therefore, it becomes necessary to check if the 
series is a stationary series or non-stationary one. In order to diagnose the 
presence of unit-roots in the return series, ADF unit root test was applied 
and the results revealed that the cash and futures prices are non-stationary 
at that level, however, the natural logarithm of first difference of the prices 
was found to be stationary2for cash and futures returns of all 18 futures 
contracts understudy.
Furthermore, Table 1 reports optimal hedge ratios estimated through 
eight econometric procedures (namely, Naive hedge ratio, OLS, ARMA-
OLS, VAR, VECM, GARCH, EGARCH and TARCH), of which the first 
five belong to the class of constant hedging models, whereas remaining 
three i.e. GARCH, EGARCH and TARCH are classified as time-varying 
1 The results of descriptive statistics have not been reported here in order to save space, however can 
be made available upon demand.
2 The results of unit-root test have not been reported here in order to save space, however, can be 
made available upon demand.
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hedging models. It was observed that the coefficients of all the eight optimal 
hedge ratios were very close to each other which imply that cost of hedging 
is almost similar across different optimal hedge ratio models. These results 
are consistent with the findings of Bonga and Umoetok (2016) who also 
observed that there is not much significant difference between different 
optimal hedge ratios. 
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In addition to a discussion on optimal hedge ratios, Table 2 and 3 
report the coefficients of hedging effectiveness measured using the variance 
reduction approach and risk-return approach respectively. It was observed 
that using the variance reduction approach (Table 2), 17 out of total 18index 
/ stocks favor futures contracts with a one-month expiry period (i.e. near 
month futures contracts). In other words, a near month futures contracts 
generates highest hedging effectiveness as compared to the next and far 
month futures. The exception to these results is COALINDIA for which the 
next month futures contracts were found to be more effective. Moreover, 
another important finding from Table 2 is that reduction in variance differed 
significantly over near, next and far month futures contracts i.e. in case 
of near month futures contracts, reduction in variance ranges from 0.994 
(BAJFINANCE) and 0.897 (COALINDIA), while for next month futures 
contracts, reduction in variance ranges from 0.986 (BAJFINANCE) and 
-1.212 (ULTRACEMCO), whereas in case of far month futures contracts, 
reduction in variance ranges from 0.944 (BAJFINANCE) and -0.965 
(ZEEL).
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On the other hand, using the risk-return approach (Table 3), though 
mixed results have been obtained in respect of different optimal hedge ratio 
models, on the whole, more than sixty five percent of index / stocks favor 
far month futures contracts for hedging. In particular, far month futures 
contracts are supported by seventeen (94.4%) stocks / index using naïve 
hedge ratio, fourteen (77.8%) stock / index using VECM hedge ratios, 
thirteen (72.2%) stock / index each using ARMA-OLS, VAR, GARCH and 
TARCH hedge ratio and twelve (66.7%) stock / index each using OLS and 
EGARCH hedge ratio. In other words, the results of hedging effectiveness 
from the risk-return approach indicate that return per unit of risk from the 
hedged portfolio can be maximized by using a far month futures contracts 
for hedging.
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An important observation from the results of Table 2 and 3 is that 
both the approaches of hedging effectiveness favor futures contracts with a 
different time-to-maturity i.e. variance reduction approach favor near month 
futures contracts, whereas risk-return approach favors far month futures 
contracts. Both the approaches differ on the basis of the objective function 
of the investor i.e. variance reduction approach assumes that the investor 
aims to reduce maximum variance on hedged portfolio (Ederington (1979), 
whereas the risk-return approach assumes that the investor aims to maximize 
return per unit of risk from the hedged portfolio (Howard and D’Antonio 
(1984). Thus, these results have important implications for investors because 
for highly risk-averse investors (concerned with only minimization of risk), 
near month futures contracts is an appropriate choice for hedging, whereas 
for low risk averse investors (concerned with both risk and return) futures 
contracts with distant maturity period seems to be an appropriate choice 
for hedging. These results also indicate that risk-aversion of the investor 
is a significant factor affecting hedging effectiveness which supports the 
findings of Yang and Lai (2009) and Chen et al. (2014).
CONCLUSION
This study attempted to investigate the impact of hedge horizon upon 
hedging effectiveness of futures contracts in the Indian Equity Futures 
Market for which the sample comprised of benchmark index of the NSE 
i.e. Nifty50 as well as its 17 composite stocks on which futures trading is 
permitted (See Appendix B), selected on the basis of consistent trading 
history and liquidity. The sample period was from the date of inception of 
the respective index / stock futures contracts till March 31, 2017. Optimal 
hedge ratios were estimated using eight statistical methods (namely, Naïve, 
OLS, ARMA-OLS, VAR, VECM, GARCH, EGARCH and TARCH),and 
it was found that the coefficients of all the eight optimal hedge ratios were 
very close to each other implying that the cost of hedging is more or less 
similar across different models.
Further, hedging effectiveness was measured by two different 
approaches, namely, variance reduction approach (that focuses solely on 
minimization of portfolio risk) and the risk-return approach (that considers 
both risk as well as return). It was found that using the variance reduction 
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approach, the NIFTY50 as well all its composite stocks understudy (except 
COALINDIA) favors near month futures contracts, whereas using the risk-
return approach, more than sixty-five percent of the index / stocks favor the 
far month futures contracts. 
Overall, the results indicate that hedging effectiveness is affected by 
the maturity of the futures contracts as well as the approach used to measure 
effectiveness of the hedge as a variance reduction approach supports a near 
month futures contracts, whereas the risk-return approach favors a far month 
futures contracts for hedging. These findings indicate that risk aversion of 
investors significantly affects hedging effectiveness because for highly risk-
averse investors, hedging spot exposure with near month futures contracts 
is an appropriate choice, whereas for low risk averse investors, futures 
contracts with a distant maturity period seems to be an appropriate choice 
for hedging the spot position as it leads to highest hedging effectiveness as 
compared to near and next month futures contracts. Thus, these findings may 
provide important input to investors as well as fund managers for creating 
an efficient hedging strategy.
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APPENDIX A: WORLD RANKING OF NSE IN FUTURES 
MARKET
Year
Rank of NSE
Stock Futures Index Futures
2011 5 4
2012 4 4
2013 3 5
2014 2 6
2015 2 7
2016 2 6
2017 2 8
Source: Data compiled from various ‘IOMA Derivatives Markets Survey’ reports accessed on official website 
of World Federation of Exchanges (www.world-exchanges.org)
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APPENDIX B: SAMPLE SIZE AND SAMPLE PERIOD 
OF THE STUDY
S. 
No. Symbol Period of study
No. of 
Observations
1 NIFTY50 June 12, 2000 – March 31, 2017 12564
2 BAJFINANCE May 29, 2015 – March 31, 2017 1185
3 BPCL November 9, 2001 - March 31, 2017 11307
4 COALINDIA August 5, 2011 - March 31, 2017 4014
5 EICHERMOT September 10, 2014 - March 31, 
2017
1704
6 GAIL September 26, 2003 - March 31, 
2017
9897
7 HINDPETRO November 9, 2001 - March 31, 2017 11307
8 HINDUNILVR November 9, 2001 - March 31, 2017 11307
9 IBULHSGFIN November 28, 2014 - March 31, 
2017
1554
10 INFRATEL September 28, 2015 - March 31, 
2017
933
11 IOC September 26, 2003 - March 31, 
2017
9897
12 MARUTI July 09, 2003 - March 31, 2017 10065
13 NTPC November 5, 2004 - March 31, 2017 9048
14 RELIANCE November 9, 2001 - March 31, 2017 11307
15 TATASTEEL November 9, 2001 - March 31, 2017 11307
16 TCS August 25, 2004 - March 31, 2017 9201
17 ULTRACEMCO December 29, 2006 - March 31, 
2017
7434
18 ZEEL September 15, 2006 - March 31, 
2017
7645
